Obstructive sleep apnea (OSA) is often associated with reduced pharyngeal muscle tone and an anatomically narrowed pharyngeal airspace. We describe 2 cases of aberrant internal carotid arteries that were diagnosed during evaluations of patients with suspected OSA. It is possible that these anatomic anomalies contributed to airspace narrowing in these patients. These 2 cases represent an interesting presentation of sleep apnea, and they provide a reminder of the importance of clinically recognizing carotid artery aberrations in order to avoid arterial damage during routine oropharyngeal procedures.
Introduction
The internal carotid artery (ICA) usually follows a straight path from the bifurcation of the common carotid artery to the skull base. 1 An aberrant ICA is susceptible to devastating injury during routine ENT procedures such as tonsillectomy and drainage of peritonsillar abscess. We examined 2 patients who presented with the classic symptoms of obstructive sleep apnea (OSA), a condition that is commonly attributed to upper airway physiologic and anatomic narrowing. We review the features of these cases and discuss the possible association between aberrant carotid arteries and OSA.
Case reports Patient 1.
A 65-year-old man presented with a history of nightly loud snoring and frequent apneic episodes that had been witnessed by his family. His symptoms had been present for many years, and they seemed to have worsened over the previous 4 years. The patient reported that he regularly awoke at night with a choking sensation. He followed a regular bedtime regimen and experienced normal sleep latency, which typically allowed him 7 hours of uninterrupted sleep each night. He did not nap during the day, and his work performance had not suffered as a result of his condition.
The patient was evaluated for probable OSA. Our standard OSA evaluation includes a physical examination, an assessment of risk factors, nasal endoscopy, and polysomnography. His body-mass index (BMI) was 31, his neck circumference was 38 cm, and his waist circumference was 107 cm. Physical examination did not reveal any other signifi cant fi ndings. The appearance of the patient's oropharynx was unremarkable under direct visual examination. His Mallampati score was 4, his thyromental distance was 4 cm, and his tonsils did not extend beyond the palatopharyngeal arch.
Transnasal endoscopy revealed the presence of a large, pulsatile mass in the posterior oropharynx. Computed tomographic angiography (CTA) identifi ed a tortuous ICA with a medial deviation to a retropharyngeal position (fi gure 1). Polysomnography revealed severe OSA with an apnea-hypopnea index (AHI) of 77.2.
Patient 2. A 74-year-old man with a history of coronary artery disease and chronic renal insuffi ciency presented to our clinic complaining of snoring and excessive daytime sleepiness. Findings on physical examination were signifi cant for a BMI of 31, a 43-cm neck circumference, and a 111-cm waist circumference. His Mallampati score was 3, his thyromental distance was 5 cm, and his tonsils were unremarkable.
Transnasal endoscopy detected a large, pulsatile mass protruding into the oropharynx (fi gure 2). Polysomnography demonstrated severe OSA with an AHI of 41.2.
Treatment and follow-up. Both patients were amenable to home therapy with continuous positive airway pressure (CPAP), which was well tolerated. CPAP resulted in improved daytime function, less frequent snoring, and a reduction in fatigue. Both patients were pleased with their treatment results, and no further evaluation of their asymptomatic aberrant ICAs was pursued.
Discussion
Aberrant arteries are not all that uncommon; variations in the course of the cervical ICA have been reported to occur in 4 to 66% of the general population. 2 Arterial aberrations are typically asymptomatic. Palpation and visual inspection may detect an aberrant pulsation, and these practices should be included in every preoperative evaluation. Knowing the exact course of a particular patient's ICA allows physicians to safely perform upper airway procedures. Cervical angiography is the traditional diagnostic gold standard when an anomaly is suspected, and CTA provides a suitable and noninvasive alternative. In many cases, the physical examination will be suffi cient to render a diagnosis.
The etiology of ICA aberrations is unknown, but it is likely the result of a combination of embryologic maldevelopment and acquired disease. The cervical ICA is derived embryologically from the third aortic arch. During the second month of fetal development, the artery is straightened by a complicated process of regression, retention, and descent. 2 Any failure of this process likely leads to an ICA abnormality. In elderly patients, atherosclerotic pathology and fi bromuscular dysplasia involving the carotid arteries may contribute to aberrations and result in cerebral emboli or intermittent stenosis. 3 Other authors have classifi ed ICA aberrations into four categories-straight, curved, kinked, and coiledbased on the extent of their deviation from the midline. 1 According to this classifi cation, straight arteries deviate from the vertical less than 15°, curved arteries between 15 and 70°, kinked arteries between 90 and 145°, and coiled arteries course in a 360° loop. These abnormalities occur in both the left and right ICAs, but only occasionally does a patient exhibit bilateral defects. Aberrant arteries with a medial curve run close to the pharyngeal wall and tonsil.
OSA is seen in 4% of men and 2% of women. 4 It is characterized by an upper airway collapse and a decrease in ventilation during sleep. OSA is often attributed to a reduction in pharyngeal muscle tone in association with a narrowed and compliant pharynx; CT studies of the oropharynx have demonstrated a relationship between the severity of OSA and the cross-sectional area of the airway. 5 Thickening of the lateral parapharyngeal walls and enlargement of the parapharyngeal fat pads likely contribute to anatomic narrowing in affected patients. In fact, the thickness of the lateral pharyngeal wall has been shown to decrease upon the initiation of CPAP therapy. 6 Airway obstruction can occur as a result of variations in pharyngeal and mandibular anatomy. These variations may include deep lobe parotid tumors, tonsillar hypertrophy, tongue base tumors, and hypoplasia or retrodisplacement of the mandible. It is possible that an aberrant ICA may enlarge the pharyngeal wall and narrow the diameter of the airway. This altered anatomy might have led to the obstructive pathology observed in our 2 patients. Further investigation is necessary to establish a correlation between OSA and aberrant arterial anatomy.
In both our patients, the OSA was relieved with CPAP therapy, and further diagnostic evaluation was not indicated. If CPAP is ineffective, treatment options are limited because evidence-based guidelines are not yet available to suggest the next therapeutic step. Surgical procedures for OSA-such as uvulopalatopharyngoplasty, mandibular osteotomy, and tracheostomy-may alleviate symptoms by increasing the area of the upper airway or by bypassing the pathologic lesion. On the other hand, current evidence does not demonstrate an improved quality of life, and the surgical side effects are signifi cant. 7 Oral airways are another treatment alternative in which the mandible or tongue is advanced to allow for unobstructed breathing, and they may provide benefi t in certain cases. 8 Surgical correction of vascular anomalies carries high morbidity, and it is typically reserved for patients with neurologic symptoms or a high risk of stroke. 9 Although there is a paucity of data at this time, certain subgroups of patients with severe OSA will likely benefi t from surgery. 10 Further therapeutic planning warrants a detailed case-specifi c risk-benefi t analysis. Fortunately, our 2 patients had a positive outcome, and their aberrant carotid anatomy was documented in their medical records for future reference. All treating physicians must be aware of this condition in order to avoid accidental injury during surgical procedures and to monitor for neurologic sequelae that may arise.
In conclusion, it is possible that the arterial aberrations in our 2 patients contributed to their airspace narrowing. These 2 cases suggest that there is an interesting association between OSA and arterial aberrations, and they serve as a reminder of the importance of recognizing ICA aberrations in order to avoid arterial damage during routine oropharyngeal procedures. 
